3 TSSTFT 11 


cfcl 4 rT^TT 

(Work and Energy) 


R^RTRt t fR RRJRt Rt Rft % 
R^R R77t % dtdt, Rft R7T c hR u l RRT ^<?cRIR>4 u l 
% Rt t "RRt rtt; tl ^rpf r^7 3RT 
rrrttrtt t # ft RtR7 yi<£pd RZRTstf Rt 
RRRt RRT RRRt O^I^I Rrtt f ^Mdl Wt 
tl RRt RRT *lfdd RTT RTTt t Id did 7RRR tl fR 
R^RTR R fR fR 3TR^I K ,J 113TT % Rt R R^dd 
Rttl 

RRt RRtf Rt RtRR Rt 3WRR fttt 
tl dlPld 7ft % toTO; RRttt Rt 3ltR7 i^eT^Jcr 
JIPdfo|f^rqf RTTRt Rftt tl fR JIPdPiPr^' 
(PdRIRdNl) Rt fR tfR RR7R RTft tl fR 
ysFdl % feTR; RTRf RtRR tt RTR fttt tl ^775 
3RR PhdlchcdlHT; "tt - 7telt, RTt, Rft, 
feT7Rt, Rfat, tfft RRT RTffRTRT Rent 
% feru; Rt ft' RTRf Rt 3RcRRR7RT fttt tl 
RTffR PRidlRdNI f 3Tf%R7 RTRf Rt 3TTR?RR7RT 

fttt tl 

R3 Rt fRTRTRTRITRt' f 77RRT 7ft tl RRTfTRT 
% ftnj; t ^7R RT ttf RRTt tl f^t el-Sdl RfRT 
t, RTft RT^tt t ^7 RFTRT H-Sdl t, Rldd 
<sllddl RT 3RRTR % fefr ^ftcT fRTR <sllddl 
RfcTT tl S'H'P 3hPRcki 'Rejst ^ 1?R R^TT 
ftt, Rift 7#5ft RT 7tf Rtft % tef^ fRRtR t 
ellt tl fR RRt PbdlRiellHT % tef^ RiRf Rt 
3RR1RTR7RT fttt tl 

R^Tttt % Rlt t ■HlPdiJj RR d^ldl Rt TJRt 
RRTfTT ffRRTT fRRtf 3RR R77t tl R>Tt 


RTlt % foRTT fRTR RtRf Rt 3RR1RTR7RT fttt t? 
7JR5 fftt Rt ttteT RRT -sided Rt RTR^RRTRT 
RRt ftt t? ddld! RRT H^Pidl Rt TJTff Rt 
3RRRRR7RI RRf fttt t? 

11.1 c ft 4 

RTTt RRT t? fR 3R7t tfRRT dldd t fRR RR t 
RTTt RT^ RR RRtR R77t t sftT ffR "^R t fR 
fRRTR R fRRtR R77t t, RRt 3TcR tl IR 
RTR Rt 7W R77t % teR 3Rp; ^ fRTfRRt 
R7 tRRK Rtl 

11 . 1.1 Rj^tT cRTR chH % dldd«d 

3Tf^rai ‘chit’ Rft! 

RTRot Rt^TT Rt tRTt R7T 7ft tl Rf R^RRR t 
RfR-RT RRR ®Mdld RTTft tl Rf '^RTt? Rftt t, 
tRR RRftt t, RRt fRRTt Rt ^SRRpRR RTTft 
t, R^R-RRt Rt RRTfRR RTTft t, R7RTRT R 
RRpRR Tftt t, RRt tRRt % RTR TTRTRTRt RT; 
PdK-Pd^i RTTft t RRT RRtR RTTft tl ^R 
iRTRTRTeTTRt R7 Rf R^R-Rt RRt °RR RTTft tl 
RTRFR RteTRTeT f Rf ‘R73tf RTR’ R77: 7ft tl 
Rtf fR RTTt Rt t^TTfRRT RftRTRT % R^-HK 
tt fR * ditk R7TR* t R^R RtfT ‘RTFP 
RtRfeTR tl 

RN R^7 R^R Rft RfTR Rt RtTelt % teTR; 
RTRtT; RpRR RR 7t tl RTR eilPl^ RTR% Rt 
RRctt % RTR^R RfTR Rft tfelttl 37TR ^ u iddl 
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117 1% luff, 3TTlt -GiddM 17 iftf ITlf 
1ft fiTIT =KnT=h i£ld 1 irtf fiTITll 1ft 
I3TTI 

3TT1 37lt ftfT 17 117 fT7t itfTT T7117T 1>n 
fill % fni fllT ffc^-1^ ut' Tftt tl 37T1 
117 !Tt t’l 37T1^ HTTT fiTIT t 11T 3Tllt 
ll[f-T7t mf °H iff 'tl HT 37T1lift 17 ^*5 
ITT^f ITT Tt t - ? fl Iq^lM "4 flTT H7TT ‘iTFf’ 
ITT 3T®f TTlflft t ITT fTT fflff ^ 

fTTrf 1ft fiTIT T RT7 'll 

MI^Rl°h ift tT^ % tefli, 3771 TTtfflt 
17 Ko°bT flTTl ift 75717t nil ell IT Hg/d 111 
tl 37T1 117 3 rc| 17 it If ■H°hl "tl 
%fl!7 ifflTlT % 37^77R fl %17^F7eIF7t' 3 
1I[!-TTT ITT^f flffl "tl 

3Tlt tidd) lldd fl fan! it UTlflUT 
^ll'ClR c h 17 ITlfllT iffll iff ITT^f TTlfft "tl 
^ fsTTlTmTlf; ^fTf - tfTl 3 7^7717, flit It 
dld'dld 177777, flTTTt H ift ^d^dldl, Idill 
leffll (Cinema) 177 ^<sMl, flTTTt TTUTTf 1 
TTfnfeRT ftlT ift 17lt-17lt H^f Iff TTlfTI 
ITfTI ITT^f HT ftfT t If fTT 1T1 17 fl*fr t 
fl7 fl 17t iffirflf 177t "tl fllTl ft fl 
17lf 17^ ift fin H7TT 7t llF 11T iftlTtlf 
177ft t'l fTf % %1 37TfTT flR flTlUTelTl 
irt': 

fzhWchrllV _11.1 

dyfldd 37^T ^ fshdl=h(rlh] 

iff lit iff fit 1P7: fl 37lf tfflT itll 
tf irp| IFlft t'l fl4' t 17^17 tshlfeh'dN 
% %f PlHPelRsId Hit IT 1R ftflT : 

(i) tin 1T7J 17 ml ftlT HT? 

(ii) 17g 17 HI ifef ft TfT t? 

(iii) ITFf e^i (HI) 177 TfT t? 


11.1.2 ITTTf cfft ^^itlch fl'cheMHI 

fllTl % ifelffl tt fl ITT^f iff fin H7TT 
^7§t 37tr iftnftl int "t If TTlfR % fell, 
3TTP; ^ fTlfcTlf 17 fllK 171: 

tl77Tt TTlf 17 77^ "0^7 iff 1%^I 

J J,3<=hl ^7f H ITTfT t - ! 37T1^ "33% 17 
Iff eFTTIT flTT^ 'J317T fiTITfqf ft UTI fl 
frill ITT^f 137TI 

7337 el-Sdfl flTTTt ffdt iff <al-dd1 t - 3f)7 
ZTeft ^7 117 UTlt "tl el-siO "t ifcft IT 
lef eFTTlT 3fk If finTllf fTTfelJ; ITT^f 
fiTIT UTI 

7^17 "37117 iff flTTTt 3rdf 117 HTfT3;i ^TTT 
177^ % fefTT 3TN17t 117 ellldl H-SUl 37d°h 
W77 Hit "tl TJ7H717 "317 Hf eFTTlT HT11T 
■37117 dfdHM if; frrfdTi mf firiT uti 
HT tH fTlfllf iff ?1T13^17 ^ ^ri 

ftlT t - fl7 1774 177^ % feTI it l?TT3ff ITT ftlT 
37T1?117 "t: (i) 171 ^ itff HT elddl Hffl, 
11T (ii) 171 fulfil ftlt Uffll 

ifl fl4' ITtf it HIT "37t Iff ftlt it 
H^f 1ft fiTIT UTI flfTTl ^ fl ITTrf iff fTTt 

ife ^ t7lt t'l 

117 tin flTTTt nit 17t 7#1 TfT t'l ITft 
leldl t'l ITft 17 117 Hf HI TfT "t 11T 17ft 
17 left t'l HT 3m% fllK if fl fl7fl 
"4 ITT^f fiTIT HT t? 

iehVIchrim _11.2 

3T7f tfllT 4)dd it) 1>75 fT^RtdT IT 
fllTT dflPdk, fllf lilt <Hf*-Hleld ftl 

fllft TJlt HTfTI 

3Tlf ftlt ^ fl-dK-fqH^f nttll fn ^TT 
fnfl 1 mf flU fFTT tl 
3Tft HTf ITT ohK u l 'dhf H HIT ittflTI 
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chl4 7f2fT 3ji3? f 
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44 ^rpf |[3TT f eft FT^ FT 4lF FT FTT FF4 
FR TFT t? 

FF F>4f-TfT FT^ t fFTT FT Fn4 f4>FT 
RTT t? 

fFTT FT^ FT FRf f4FT RTT t <5Tl4l fTFfcT 

4 RTT HRdefd FtFT f? 

Ifb'HichcilV _ 11.3 

<fR5> fTFfeTFt FT iFFR <=hlf4i< FF FTT); FT 
FRT TrlF^ % «l|c|'aJ5 FF f^TfqeT FFT iteftl 

44t f%®ri% ft 4t 14 fr 4U4i< ff 4tf 

FTTJ FRT TRt f4TT Ft fFTFTfTTT Ft FRI 
y4)°h % terR Ilia'll f^STfcTR 3flT TTtF TFT4 
xid=hl ^Ft FRTFFI 

3TT4 f44t 4 fFFR-f4FTf 41 Rr f4 FFT 
FT f^rfeRff 4 FRf f3Tf tl 

11.1.3 TT^j 14 mc 1 'FTF gKI RhMl -•I’MI chl4 

fFRTF 4 FTT4 4T 4^4 FftFTlFF fFRTT "FTR t? 
^4 4) toTO;, FF4 FF 3TT fTFfcT FT fqFIT 

FTTTt f ^RfFR fFTFRF Ft fF^TT 4 FTF TFT Ftl 
FTF cnlRui 14)41 FTTJ FT F^T fFFF FFT F 

ftt4 fttft 'tl ftf <nll4ii< 14 t fttj ®f^r f 4 fF^TT 

t s^fl fFTFTfFF 1[f (fFF 11.1) I FTF crlH^R 
W iFTFT FFT F>t 4 tl FTT4 Ft 4 t 

sfjftt 14)<41 j ni ftt4 ftt fft 14tfihi % 

jpiH4)d % WT tl 

f4)FT FFT FTT4 = FFT x fFTFTFF 

W = Fs (11.1) 



fvTFll.l 


3TF:, 14)41 FT^ ^ ^4 FT4 FFT I*TTT fFTFT 
FFT FTT4 FFT 4 t hRhki FFT FFT f 4 tF^TT 4 
rr1 f| "^4 4r j j > u M i Dcd % <4<N< fIft ti ftt4 
4 4tfft hRhi u I fIft t FFT 4tf tt^TT FFf ttcfTl 
FHlFRUi (11.1) 4'FfF F= IN FFTs = 1 m 
Ft, Ft FFT FTTT fFTFT FFT FF4 1 N mFtFTI FFT 
FFT FTT FTFFT "^^JFF 41 ft (N m) FT "^FT (J) tl 
3fF: 1 J 14)41 FI fFnr tr; FF4 Ft FF FTFT 
t FF 1 NFF FFT FF^ Ft FFT Ft %FT 4 fT Ft 

ft^TT 4 1 m fFFFTfFF FTT 4l 

F4lF)<>j|(ii.i)^ft w)h^4f) 4feF;i Fft f^ 
R FTF4 FTFTT FFT ‘?J^F t Ft tFTFT FFT FTT4 
Rhddl FtFT? Fft F^ FF fF^FTFF ^JjF t Ft 
fFvFT FFT FF4 14)ddl FtFT? FR F?TT34 FF 

ff4if FtIIff; tFFFF ff4 f!4 4t "Rr; 1 jf fIft 

3FF^FFT tl 


FFTFTTF 11.1 f4)4t F^ FT 5 N FFT FFT TFT 
tl FFT Ft fF^TT 4 FT^ 2 mfFTFTlFF Ftcft 
t (tFF 11.2)1 FfF tFTFTFF Ft4 TTFF 
FTFTFK FT5 FT FFT FTFFT Tt, FT TTFtFRFT 
(11.1) F) Sh^-hk fFTFT FFT FF4 FtFT 
5 N x 2 m =10 N mFT 10JI 



fFFll.2 


1. fatfl TT 7 N W>[ Fc? WM t/ FFT 
tflfaii FFT Wt f&IT 4 fFFWFT 8 m t 
(fWW 11.3)1 FFT c7?/4t; FFj 4 /4TF7T? 
4 WFT WTFTR TT FFT FFTFT WFT t/ 
ITT 444 4" fF>W FFT FTFf fFFFTT WtFT? 




Infill 


~1 
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fFFll.3 









































L 


FF7 fTFfF IT fFFTT F7t fan# Fef cT^TT 
faTFTFF FF7 'ft fa^TT # 1?; FF7 F^FT f^TTlt 
Raell'll °hK FTt fan 11.4"4 3FJTTTT FTdl 
#7 RIHMIdT Tlfa RfT ’ll ^5^ # F7TT % faTFTFF 
F# RfaT "4 Fef eFTFTT #1 W f^rfeT "4 favFT FFT 
F7T# FeT FFT fars^FF % JpiH^hel % FTTFT 
ItFTI W M F>t fa# "4 FeT 'g[Rr #7FT 7 FTT 
FT# WRi iTFTT ^TTcTT ill 



3TF "0^7 fa# FT fFFTT F# fan# % TT^7 
FTTJ ■HHM #F # RtvHl #FF ffaT "4 Ft# F7T Ts# 
I sftT ^TT FT RhOcI RfaT # F^7 3TFFFF7 Fef, F, 

3iKiRid Rtiai Fidi I, 3T«tfr^, ## R^^n3ff % 41 f 

180° F7T F#T FF T!?T #1 FTFT #7 FTTJ s^Tt % 
tFTFTFF % H^FId TF7 FTFt 'll tfat fa# # Fef 
F'gJTT #7FT FFT FT# ^u|| r Hoh FFT FTFT t 3#T 
FIF R=l$d 'gRT R#&d #7FT FTFT 'll FeT t^TF 
#7FT FFT FT# Fx (-s) FT (-Fx s) 'll 

FF Ref fFTFTFF F# fa^TT % RlH<ld fa^TT I 
eTFFT | Ft #7FT FFT FT# ^.u|| r H<=h F#T tl FF 
Ref fFTFTFF F# faFT I elddl I eff fFTFT FFT 
FT# FdlcHcb T#FT #1 

341 ) ff faFTT-ffafa # ff we I #7 faTT# 
Ref £TF fFTFT FFT FT# FFTFTF7 3TFFT FFTRFF7, 
F# I' # FTtf "0^7, Ft ■H°hdl 11 ^ft TTFff# #7 
teR 3lTfii RlHRelRsId Rb^elN Fit: 


Ifh'W'ch'rnv _ 11A 

faRTt FRRJ fa Wt ‘SFIftri STpfa FRT FRg 
FT ePTPT FF FeT % FIRI FT# ffaTT FFTI 
FRg FFT Fit 3# deldl ll FT# FRI 
eFMT FFT FeT fFRFFR Fft fFFT ll 
FFTfR FRg FR Fef Ft Fl4<d !l 

RT FiiF-RTr FeT FFFRF7 F7l4 FR RFT I? 
FiH RTT FeT FTFTrRF7 F7l4 FR RFT t? 

F7RFT FFIf^l 

4^i$rui H.2RF7 R^eft 15 kgFTT '^T %TTFt 
1.5 m R57FT F^TFTT 3RFl tTR FT TTsfFT 
ll RTlI) 'glTT Ft^ FT fFTTR FF; FTFf F7T 
FftFTelF FTtfFflil 

F^T: 

Ft^T F7T F°FFFT m = 15 kg FFT 
fFTFTFF s = 1.5 m 
fFTFT FFI FTP! W = Fx s= mgxs 

= 15 kg x 10 m s _2 x 1.5 m 
= 225 kg m s -2 m 
= 225 Nm= 225 J 

R^eft FTTI F^ FT fFTFT FFT F7Ff 225 Jll 



1. WF WF F>wd t fF> W4 iWFT W f? 

2. FF /FT# FR^ FT eR7# F7eF Fef |F#T 

tFTF7W wt f&n 4 wt eft /ff ff f>t4 
FT <*R/F ftrffWfl 

3. 1 J WFf Ft F/TFT/W Ft/FF/ 

4. ^oTt Ft TfF Ftft T^F strict T?FF /FT# 
?c? FT 140 N FcT eF77c# #/ FtcF FFT 
T#F 15 m eTFT #/ T#F Ft e7F7f Ft 
FtcT# # /FcTFT FT# /FFT FFT? 


11.2 3wlf 

RSTFt % fFFT FftFF 3TFFF ll 3)^4 F# 3FF?FF7FT 
Iff yRiR\d Tit li ftft ^ ftft 


chi4 rFfT 
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Itlt I? rjI frI fcTo; ftH rtt rtrI rft 

RTtR II FRl FTRf % RfR-Rt RTtcT rj! 
I ^cR lief 11 6H ^KHI^It It RTfldil I, 
l^lt % fhIRr rfI I TT«n mr-rH I It 

FTRf TIM RTR RIRicI 'l l RRT 3TPT FTRf % 3RR 
RRtlt % Rl I RTPR "Hchcl I? 

fehVTchrnV_ _11.5 

» FTRf % IH Fit FM HR TRT 'll 

"3Mf % 3TH 3PT HeT It 11 ddehl Rjlt 

ddl^l 

RFjjit" I HrR-UfI <=hlR*!i< H Hr 

Hd>K FTRf % ^5 HeT Rjt % W 1 ! Il 

FFT FTRf % cJTU H HcT It I H % 

c t)K u l HtI? 

FTRf FM RTT TPftR TIFT: FRl liddi ItRR "4 
ItcTT RFRT I fRuJ Ri^IM R FRTRTT 1RT RlR-dd 1R 
MR^4 rI || 3TTF1, IdHidRsId FRTFRlf RR 
fddK Rl: RR ItR Ir Rt dld^eri H4>d R>t H 
tRRR Id^odl Rt FRTRflt I, eft ld<^d ^R RT WRR 
'll Fit M°hK, RR FR Hit RRl ^ f=bH 
IdR’dd drdlf MT ddlcl I RR FRTR °hl4 RRl 
R>t 3TRRT RIHlild It RTRt II 3TTRI FfRFR It 
|lRT Hn tRT dvdlf RRT ddldl RRT fI^T RR 
<n<=h-sl % Hit d=h-S RR Rat if RfloT RR RFTR 
RTRRT I It RF RfloT Rft <n<=h-s1 I ItRT |RT II 
FRl RMt Rft Rslelldl (H Radldl RTTR) I 
RTRt rrI It Hrt I sfR "RR RF RsKdldl Hit 
Rt| RR <<sll dldl I It 4 RfR RTrI RTRRT II RR 
Hit ^odR 1FRT RR RTR fI RRTcT I It dOdl 
3ii<^ld I nRdld IteTT II Rf| FR J J,«dR rI rrt 
RFI FFTTRR MTl I It RFI Rl Mil RT RF 
3RRt TJFI 34|cf>id I RTRR 3R RRjRT || tRjl Rf| 
FR Ji«dR r! 3|%M RFII RRT|lt RF flwteRT 
?Rfl RRl m RTF It RRkTT || FR Rlt FRIFRnt 


I d^i<, flfl^T TIRTR I, RTFf RRl Rft ^TRRT 
3Tf%R RR ^lt II Rf| tRRTt RR^ I RTFt RRl 
Rft 3FFTTI It RTFT RTRTI fRT FRfl II It 
R^I RTFt RRlt I FRl Rft FTfl Itlt I 
Ifl Hr RR^ RR =hl4 fRRTT dldl I FRfl dodt 
Rft ife Itlt II 

tRRTt r^i I rH ^r! I It rf IH rr| 
RRFt I? Rftf RR^ flRfl FRlf I It RF ^Rtt 
RR^ RR RFI FFTT RIRTcft II RR |RTT ItRT I It 
FRlt RFcft RR5 I ^RRt RR^ I RRldldRd It 
RTlt II IRRt RR5 RRffRT FRlt RFR RReft 

I FRlf^l RRl RR RIRTcft I sftR fR RRTR 
RF Rfl I 3R RTRRft II FR RRTK RFctt RR^ I 
RTFt RRl r! ^TRRT II FRMT 3r4 1|3TT Hr RTtf 
It RRl flRTl FRlt |, =hl4 RR RTRRft II 

FR RRRR tRRTt RR^ I Id fid FRlf RTt FRfRl 
RTFt RRl Rtf ^IRRT % RR | RTRT RIRT || 
F^ttfeTO; T^Rt RTT RTRRT RFt I It RTFt RTT I 
rH ^RT (J) I R^T ^RT RTFt RRl % Hi 3RRMRT 
FRlt Rft RTRT 1 J Itlt II RTlt-RTlt FRlf % 
R| RTRRT Hedi HI (kJ ) RTT FRRtR fRTRT RTRT 

II 1 kJ, 1000 j|r RRTRR ItcTT II 

11 .2.1 FMf It - <c\L| 

RftRPR I Hr RTRR I FR RFl I FRfl FTRt 
Fid°h Fit I tRFTRFT II HflR Fit I tHHR 
dodf, dfdd dodf, FRRtR FTRt, RIRfFTflRT FRlt, 
fRU ^Rlf RRT TIRTM FRlt rHtHr II 

FRT rttHitt! 

3RR Ir| FTTR rH Hr RTtf RTtTT (rr^ 
HrTRTT FftRFR I) FTRt RTT FR ^| 3RT| 
tilt RRT 3T«RTRRTt I Hrr-HrI Rttflll 


Infill 
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Sf^TTCTMt 4f%F 

f^jpft % R 3Rr4 
cT?TT 'dn b HI J lfd c hl % 3TJFRFf 
% Rf; fc%F MR R mRh=s 
1^1 3TF fcRRt % 3 hRiR'W 
<J%t4 Rl^d% di&Hh FHTF 
% R pNH OMNI I 3%)4 
^FTT ^RSFT RfTR %T 
y4l J llcH c b MR R UrMlfad f%F cTsn ^qj % 
dlTdd-> cjcNkb % TfPT %t Rlfa %tl ' 37 % cT«Ti 
^7% % Hlddi ^7T "FTR '^FT, ^%t % ■H'-HM "4 

TM "W 'll 



%F7 qWd ^cf 
(1818—1889) 


11.2.2 ••ifd'Jl "Srjrf 

fchVTchrllV _11.6 

T1F7 FTt Rf crflFdk.1 F?t % ^tt %% x Rd 
( °Nll!) T R Pki^i^I 7 ft^ % %t W? 3T^I 
FF>t 4 FFiRTtl Rf %t % F FFTFT 25 cm%t 
dNlf R RRIf^l % R "0^7 % ( J !s«l) 
FTT %ft tl 

W 'fstNIdxrflH %t50cm, 1 mFFT 1.5 m 

%t 4 Nf4| R "Rf %f Pl<|oh< ^5<l5k,l 
^tdR-dd dil'RfU. % % ^FPS f%irf 

% 

Rf %t PkI^ %t 'sNlf % F'Ft Fdf 

F Prim FFTTFI 

dictil rftff% %t ifrt ffRi 

F%t R %Pr-Ft % -h^ 4 srPrqr ■ j T?rf)' i|i 

%PT-RTT J I-SCSI <rN«rl STf^FIT "J^FTT ill tRTT 

f% t? 

RF R f%R c hK u l R FFRT J 1-ScSI «MNI? 

| foRK-fqq?f qRfaq cTSTT r^^Hb|U| chlRdU.1 

fwichrllV _11.7 

f%T 11.5% 3^tlk •iH°h< u l ■dP^M %tf%l 
Q 1^7 FTTd S^RFT % <n=hsl % 13% %t 



© 


fvffll.5 

%% % rttfR f%% %q?m'JMoh PiRmci iR 
F fRuri 

F RF7 Wd F'N'HM iRm; f%Rt f% 

zfeft j iRmm Ft 

%% m\ M<nal i? F8TI (Tl^hsl % ^3% R 
cMNdl ill 

%d xq ttoft ai%f?^qr MR cn- 1 n^i< f% 
■ 33 % ^ 3^n% % zfoit 

mt^i 

^iohl f%8nfqcT Ff MTFT ^1 
J Jc% % %t Fft^l F^FF 3T«f f3TF 

% Ft ?J3% R tj^iti qR, ^Rl 
■ 33 % f: ^F>t 4 f%FI FTTI 

i RF 3n>j|f =h5l ^ 3ir|? 

• FFRi FR T# RohHM %t «te|eh< F^T FFTtF 
%t FtFFIF^I 

1%q smm Ifftfr stRrft f? fqRT 
strfit ■R f%FT j ni «hi4 srRrqT fRti? 

W r4)<Hi=h<nh Rf j iRi^H(n ■JfoTt 'FFt 'FiFft 

■f 3RT: FMR "SFqf f%FfFT 'll 

RMcfl ^ ’H°hdl 'tl 

%3Ff ^fFcft 4Ht "^fFRft 

if 3Ff^7 ■H=hdl 'll RJ^T dld^llcrl 

Mteft, ^Fcft if "F^T, ^FTT I^TT hIf'MI, "0^7 
dld^ltM "Fc^R, "4 FTMt ^7 t 4 'll 7 T%ft 

Ff^T %t ^ Wt f? ^Icft if 
■dd<=hl %t %t 1RT Wt ■§■? dld^Dcrl 

ct^sff Rf 75T3lf 4ldl ■§■! 

ftKcTT 131T diR<MM, dld^ilcd ^7K, ^I^kTT 
I^tt T ic«n:, d-sdi 13 tt icrrf ^ifm, i^n 


Cbl4 WSfT •Ji'lf 



r 





































(11.3) 


FTFt, FFcft if FFT, P-Sdl I^TT Radial 3Tff^ 
"4 FfcTF IPfclHM 'll PpF "4, IPvHl 
FT^ P vSTIdP Ffft pT °hK u l Piled FFp fP FfcTF 
"STSif FF?P p| IPvhI FT^ Fp dfdF FFp 
FTFT pT TTTF d<Sdl 'll 

fPPt JlPd^Od FT^ P FTTFp FfP Pt fftft 
P fcddl FTp Piled Pftft Pi FftFTFT % 3i^k TFT 
FFT ■HFp P fFT Re PI idR-dd Pf P dld^Dcd 

FT^ Fp didF FTp FTT FT^ FT fTT Pf Fft FTFT 

ffP Pt fPi Ifft; fi ffP Pt gki®k Pi 

37TH 37F fFTpt FT^ Fp FfcTF ^3Tp Fft 1FT 
■HHldvOd Pt 7FF P °MFd FTp FTF oPfFI m 
£oqHM Fp 1FT FT^ l^dvHHM pF uP dPl^Hd 
Pi 37F FTF cPPld, FF IF FT 1FT fFFF FFT F 
fpTFTFF Fp fl^TT P dddl P eft FT^ s ^P FFT 
fpTFTfFF Pf FTFt Pi FFtFTTF (11.1) P, fFTFT 
FFT FTTp W, Fs% FTTFT Pi FT^ FT tPlF; FI 
fttP Pt ftttft ifPt Pf P fPfPf fPfi FTF 
PlPm, 1 ft S'H'Fi Pf u P v Pt ftft Pi ftf 

PtfPl FFFF 1^ cFFF FF FTF aPl 

F^FTF 8.5 P, FFp did Pt cftF TTFtFTTpf Pt 
Fp P F^FFF fFTFT Pi 1FTFF1F cFTF a P 
FfcTptFT fFTpt FT1 Pt FTpFFT Pf (u), PfcTF Pf 
(u) FFT fFTFTFF s % PfF PlH TTFF P 

v 2 - u 2 = 2a s. (8.7) 

FT 



F^FTF 9.4 P, fP ^lld P fFTF = ma I ITT 3TFTTT 
FFtFTTFT (11.2) Fft FFtFTTFT (11.1) P TTlP FT 
FF FFT F IFF fPl FI FTTp Fft fpTF FFTp P 



W = —m (v 2 - u 2 ) 

2 v ’ 

FfP FT1 Fp FfeT 3TFFt fFTTF 37FTFT P 37TTF 

Pi dl P, 3TFfl u = 0, FF 

W = ^mv 2 (n. 4 ) 

FT? TF^ P tFT tFTFT FFT FTTp FT^ Fp FfcTF 

FiFf P fPfPf P? fttft Pi 

FfF u = 0, tFTFT FFT FTTp PPTT ^ rn v 2 \ 

3TF: m F^TFTF Fp FFT 1FTTTFTF Pf v P 
FfFFpFT FT1 Fp FfcTF ^Ff FF FTF 



FFTfTFT 11.3 15 kg F^TFTF Fp 1FT FT^ 

4 ms -1 Pi 1FTTTFTF Pf P dld^llcl Pi 
FT1 Fp dldF FTFf IPiddl PPP? 

fFT: 

FT1 FF foFFTF m = 15 kg, 

FT1 FF Pf v = 4 m s _1 
TTplFFFT (1 1.5) P 

= —m v 2 
k 2 

1 

= — x 15 kg x 4 m s _1 x 4 m s" 1 

= 120 J 

FT1 Fp dldF FT^ft 120 J Pi 


FFTfTFT 11.4 dip tFTpt FFT FF F^FFTF 
1500 kg P P FTTpT Pf Fp 30 km h _1 P 
60 km h _1 FFT FFTp P fFTFFT FFp FTTFT 
FpFT? 

fFT: 

FFT FF S\°dHM m =1500 kg 
FFT FF FTPPFT Pf u = 30 km h _1 


3TSTFT 






















L 


30 x lOOQm 
60 x 60s 
= 25/3 m s 1 
^ft y=hK ^7T sfftw 

v = 60 km h -1 = 50/3 m s -1 

^fft mte RfcR SvS if 



= — x 1500 kg x (25/3 m s' 1 ) 2 
=156250/3J 

IRt y=hK, ^7K sffcRT J ilci^ 3733(1 

E kf = \ x 1500 kg x (50/3 m s' 1 ) 2 
= 625000/3 J 

3RT: 14) <31 TRd °bl4 = ■uftl'Sl ■do'Jll ft hR=|4'1 

= Ks-K 

= 156250 J 


1. forrrf sr§ sft sfss srsf ssi ft# f? 

2. forsf srg sft ftftw 377 ; if 4r Wry 
fof&fl 

3. 5 m s- 1 # ft 7 ! ft 'Tfrafid /## tin 

sn srg Jm* 37 # 25 J ft/ 
ftft ft 7 ! Wt ft^Tl SIT fssr SI*T c ft 
im#? nfo^i dr>*if fail'll ft svpft? qfo 

fR# #7 Sit WtpJST SSI fSST 337777 c ft 
IM#) nfo*i 3733 if fo>a^wt snprt? 

11.2.3 fftsrfrM stsfi 

'fehWch'rTN _11.8 

7347 ftft (T^ 37T WmIT) efllftkj 
fTT# 77^7 ftft ftl H=h-S=h< fftt ft 

<4114 k, I «9<r<ni Rftf 75TRTT ftl 
*5cft % 1337 fft4 ftl 
Q mT ftftf t? 

chfo r1ST 3j3ft 


«KTMll 3 R 3 t Tjjftim <rl4ft 3IM 37l4 37T 
■JFTFT oFT^TTI RTC ft fft Weft ft 3mft fftft 

fftrfft 4 Tf)*? 37ft 3Hlfftd 377 eft 'll 

<4144 7R "m 373 ft fft^r yohi< 3mf4a 377 
ftm ft? 

fwichrliv _11.9 

73^7 Rftftl ftl 14 k, I 

fftR fft^T ft 3^MK 3 Pt 4 fm ft 5^4) 
73^7 ftft ft( H=h4^ ft) fcTTTT ohlgk,! 3m 
ftft 3ft 4=hlsk, 3«1T 3Rft fftjf ft ^3[ ^Efft 
TTflfQJ 



3R 3m Rftftl 34 ftft 4) 14 k. I 
mT ftft ft? 

• <4144 7R fftnftl ft fftR mTR 373 ft 

rniffti 3 ft? 

ONI ftkllsd 373 ft 7K ftt fftrftt 337 ft 34llftd 

3iftft? 

f&znwmv _ 11.10 

73^7 feoft'll 37R cftPslk,! W4 Rlftt 7ftftT| 

37R 34 35(ftftT 777 ftft|77| 

mi ft -=|eldl ft? 

IRft 373 ft ft rnifftcT 3ftl 

°Hi 3Hlf4a 37 ft, -dift gi<i 7 ft Tjft trivial 

3ft RMI 7R Ift^ft ft? 

3m |<rl°hl 3ftft ftrft 37T <rl°h4 ft? 

izhWchrflV _11.11 

fftrftt -ftf 7337 fftfftm dt-aft m7 331^1 
sr mft 3R <H<=hal fti ftteft m'm 

fttft fftlft eFlftt ftl |<rl°hl 3lft ft fft 'plft 

■^7^ 373ft mnfft3 37T eft ftl 

3ft?m7 3)ft| 33lft 7R 'm 3ftft^7 =hl4 37T 

<rl°hdl ft sfk ■pi mTR wft 3lftm7 "^ft 

fftsnm ftl TjfRft fti 

^ft 373ft ft mcT ftftft ft? 4)(4 k, 3®TT 

iRRR-iftTlft oftlfft^l 




r 
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<ml=Ki HRRFRidT "4, frj X R fkm; mr; Fnk 
% fik u i wk fif! RRid kt FTFt tl Idvnl fttj 
F t TFldldRd Ft Ft vio'df fT7t fTFfcTF ■dn'^li % 
FF "4 kPdd Tlkt t Ffk FF FTTJ ^ "FTRT FT 

Rf "4 nRcicid fttR % Rtc; vshRPi "4 Fkt 

3TTkt tl FTTJ FTkf Fkt Ft foTQ; fTFfcT FTFT FiT 

tkt tl 

FF 3FF RhRl TFF Rk Ft <2iTdd t ct 3TTF 
^ FiFf TF HI dRd Fkt tl 'fe f FFHIdRd 
Ft Ff FIFf wt fTFfFF FIFf % FF f RfFTT 
Ft FTct tl fFkt RsmIhI FTTT t Fkt FTt WT 
37TF FTkf Fitt tl STlR’ 3TFT FvFkt "4 T^MIdRd 
Ft Ft vio'df ftFfcTF FTFf % FF t kikd Ft 
FTct tl RhRl FTTJ gTTT ^TTFt ftFfcT 3TFFT 
fFFTTT t nRclctd % °hK u l FTFT FiFf Ft fTFfcTF 
do^lf FiFt tl 

ftbvichrny _ 11.12 

FRT Fft FF' <shWI klRm, 3fF ^TTt fFF 
11.6f R<2Hk, 3FJFK 'OF’’ FJF FdTFd 
fFFft TFFt FFt FT FF' Fk FFTfFI 
Fk FF FF^ Rkl F^F Fit ell Pi d RRt FT 
Tft§FI 

3TF RRT Fit ialTd^ Rk Fk Fit TJFF 
chtRm.1 

kk Fit F^F R ^T "Ft IF 'aPs'JJ 
FJF Fit Flicj-iRi R MpFefd FT FFT RRlk,l 
F^F Fit F||c|ifa R FftFefF % FFTFT FTlR 
RRld kFfFF FFFf, Fk Fit FfFF FiFt FFTF 
FiTFT t IRttR Fk FfFFRT Rl <=(•>< ^T FI 
fFTFT tl 



f^HT 11.6: tfJW Wf dlPld skt FT TWl c Tk 


n.2.4 tort ^nf xrr Ft fmrfrTF 
"Svkt 

ftti; Ft PtiRl fft k F'HFil "3v3rf k 
tteft tl fTTFF FiK u i t fkr fTIFk 3FTT 
^rk k^i 'ffi % Fiik tkrFT 
FITFT tl w "FFTK Ft ^ k tt^FTTF FiFlt 3T7Ft 
■^ckkr kskcTF rf ti 

^fk k 3Fk Rhkl fk^ "ft Rhkl ^ttj Ft 
■^ckkr tklfFFf ^Fit Ft, FTTJ Ft ^jfk k "3TT 
fk| fft 3^rt k j jr*<kld Fki % fkF^ fFFT ff; 
FTkt 'gkl fR^TTIfF Fkt tl 

fFktt FT IfiRI FTTJ % ^Txkld ft^lIdF 
^Fjf % oq'FFi Ft WF FiTFT TTTFI tl 

. a 


h 


iiimiimiiihmniiiiinm -k 1 

fFF 11.7 

"Q^T m F°FFTF Ft FT^ % Fit k tFFTT 
FilRm,! FTF otfFli ^k FTkt k h^Flf FFT 
^FT Fcil'Ml FTFT tl km Fkt % teTC; F^T Fkf 
Ft 37TFkFFiFT tl FT^ Ft ^mt % tkpr 37TF^FFT 
^ddH Fkf FT^ % FR % FT1FT STFtp mgtl 
FT^ k W FT fFHT FTT FTkt % FTTFT FiFt 
■iHlRld ttktl FTF crllRur tF7 FTTJ FT ^ckld 
Fkl % lk<?=& tFTFI FFT Filt wtl FF, 
tFiFT FFT FTfk W = FkT x tFTFTFF 
= mgxh 
= mgh 
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ddTRb RT iRTRT RRT R>Ff mgh^> RRRI 
■f, ^'HRrliJ, RRJ RR mgh'^Rnf % «KI«K 3Rlf 
ddl^d #ftl m cR^ Rft IMcTR ^T3|f (Ep) tl 
E p = mgh (11.6) 


1 

*& 

■& 


d'Fcj, R>t IdvRl RF f^RR vjo'Jli 

RRf ■ J TT 3TTR% "gRI ^ Rlj; ^R RRf 

RT fR*R tl f^Fft cTRJ % fcTC; It ff 
f^lfcT % fefir 13^> RRf % RdRsi t^lfcR 
^if RTT R^f Rl^h RTR iR ■H=hdl ■§ sffc 
fRRlt RRT % RflRsj fMcR ^srf RTT 
RTtf ^FRI RTR 'ft ■H=hdl 'tl 


RR «TPT RR rRr Jj*>ccAd RRf £RT 

fR>RT RRT RTFf RR^ ^ "SRf^RT TTSTT 3ffdR 
fRRPddT rR 3)£^feR 3TRTfRt % 3TRR RR RtRr ■§ 
R 1% RRf RTrR RR fRRT RR iRT RRg R RfcT R>t 'll 

fRR 11.8 R' RRl fRRfcT fr<sll£ Rf i| ^61 
J jd°bl fRRfcT A R fRRfcT B RRT Rt fsrf^FT RR? Rt 
H^RIdl RRT i? I RTR crflPdiJ, 4rdi^ AB = h I RfRf 
ift fRRPddT "4 RR^ ^ PdvMI ddl °hl4 mgh%\ 



11.5 10 kg S\<>MHM Rff R^T RR^ Rf( 
RRRt R^ 6 mRit virdl^ RRT <S6ldl RRT '§1 


^RT RR^ PdRHM RTRf RTT HpR-icdd 
dPlPdiJj g RTT HM 9.8 m s _2 ’t'l 

RR^ RTT m = 10 kg, 

fdRRlHd (cPdl^) h = 6mRRT 
TJRcRtR ^ g = 9.8 m s" 2 . 

RfRtRTRR (ii.6) r( 

fold'd vjn'Jii = mgh 

= 10 kg x 9.8 m s~ 2 x 6 m 
= 588 J. 

fRRfcTR RTRf 588 jfl 


RRTTTRR 11.6 12 kg £<*-IHM R^ R^T RR^ 
R<dl R^ i<°h IdR’dd viPdl^ RR fRRR ill 
did Rfi fold'd <3n'di 480 Jeft cHr^ 
^ d<dl % ■Hl^ dT-dl^ ^lld °hlPdi<l Rdl 
■f, MR°hcdd if RRFRTT ^ foTQ; g ^)T RH 
10 m s- 2 Ffl 

: 

d'Hl, RR 5\°dHld m= 12 kg, 
t^lfcR E p = 480 J. 

E = mgh 

480 J = 12 kg x 10 m s _2 x h 
480 J 

h = 120 kg ms -2 
= 4 m. 

^|4m^ virdl^ RT 1 r«RT 'tl 

11.2.5 <=KU fc) PRt-i fc\M RIR-RT 

MRclJdliJ f? 

RRT1R ^if RTT R^7 "^R ^R R ^Hld< u l 

RR RRjR "f? R^feT R fR 3R(f ^RlcRRT % 
stRrt rrtfrr RuR rR RtriR f i 


ehi4 eTSfT <i><nf 



r 
































IshWchWN _ 11.13 

TF#'f tfeqi 

M<^Ri tf FT# ^HKK u l #t f##F f^rf^RTt 
FT ft fit Ft I 

3F# TFJp' t fFR F#t # Fit t fFFR-f## 

#IRim,: 

(i) Ft #F TIFF #tf FF# t? 

(11) F# FT# F#T tt FTFT ## t? 

(ill) FTq FFT WF t) ^Tft T«FF Ft F# 

q#t t? 

(iv) FFFFTT FFT ^PdlF #f #TF #tt 

Ft? 

(v) fFTTT FFFT % FT# <F'Hia< u l FF FFT 

Ft FFPT Fit t? 

ichWchrllV _ 11.14 

3#FT FTFF fFTFTFTTrfT# F«F FFlt STTT 
FF#F f#M, Fit 1# ^Idl t' FT# TFFTFTFT 
##F tl 

W FFTTT # f#FTFTFTT# FFT Fjq# Ft FFT 
TJ# FFIfFI 

F#FT fshFI'Fi'dlH FT ^FF t FF## f# 
f#TT FFTTT FTT FT# TFFRTTFT Ft TFT t I 

11.2.6 '3v# tTT^TFT cfTT Ri<mh 

f#tl<=bdN 11.13 cM 11.14 # F# ## % 
3F# -q^r ^q # "^q # nR^ldd FT ■HFidl tl 

^TT yfsh'HI 4 PlchlF Ft T|RF T3F# FF FFT 1311? 
F)#-TF'HlcK u i Ft 3icj^FT # ftFFF Ft <jc<l "FT# 
3TFftFftF T£# tl FI- ^3# #SPT # tFFFT^FK 
tl W f#FT % 3 h^k, 3F# %FFT F^T ^q # 
TFF # tfhiciRci tt T## t; F FT ^TTtt 
cSchRi Ft # RfFTct t #T F 'ft RmriI #tTcTT°T 
# FF# F ^HlcR u l % F^FTcp^FT T3T# #N 3TFT 
T!># tl ^7# TTT8PT FIT f#RT F## ft#cT FFT 
TT# FFTR % Tf#cR#' F FFF tl 

F^T TTTcF FFTFFF FT fFFK FttF^I FTF 


<41 Rim, m F^FFTF Ft m,f> FT^ h ### tt 
TFFFFTit^ tRlf ## tl FRF #, f#tfcR 
TJF# mght FFT FfFF T5T# ^F tl FfFF "FT# 
## FFT t? FF FJF t FFf% ^TF# FTtRlFT 
#T FJ^F tl W FFTK #c| Ft ^FT mght I 
FF FF FTTJ PkoI t Ft F^TFt ftFfFF FiFf 
FfcTF t FftFftF tttl FfF fFRt 1^ ^ 
^PT FT FF5 FF th ut eft FfFF ■dn^I V^mu 2 
FtFtl FT^ Fft fFTFt t, WFt ftFfFF 

FiFf FFT FfFt ^TTFt t FFT FfcFF FPlf FFct 
^TTFt tl "FF FTTJ FTFt FT F^Ft FT# t# t Ft 
h = 0 ttFT FFT ^TT 31FTFT t FT^ FF 3ffFF #T 
v stRifftf tt f i m, j 111 ^rRim, 3tf fIff FT# 
3TfFFFTF FFT ttFfFF F# ^FFF Ffttl FFlft, 
TT# fF|3f FT FT^ Ft ftFfcTF FFT FfcTF 
FT# FF FtF TTFTF TFFT tl FTFtp, 
ftFfFF FT# + FfFF FT# = 3TFT, 

FT mgh + ^mv 2 = 3TFT (11.7) 

%Tt FTTJ Ft FfFF ^Ff FFT ftFfcTF FTFf FF 
#F FTTFt ^FT FffFFT ^Ff tl 

FF tnt t fFT fFT# ft^ % "5FF FF "t 
ft# TTFF, ’^TT# FF t fFT# fFj| FT ftFfFF 
FTFf t Ricldl FFTt tf# t FfFF FTFf t FF# tf 
tf FT# tl (FFT ftF Ft Fft FT FT^ 
FftttF # FFTF 3#F Ft Ft^TT Ft Ff tl) W 
FFTR "JJF## ftFfcTF FTFf FF FfcTF ^Ff # 
RRcK FFIFTF tf TFT tl 

_ii.i5 

20 kg ^°4FFT FF #1 ft^ 4 m Ft 441 ^ 
t F^F t ftTIFT FRTT tl f#F FTT# # 
ST^TTR yRt=h ft#F t ft#FF ^3T# FFT 
#FF FT# Ft PFFT FTT#, TFT# t ftFF 
TFTFf qtt Fftqi 
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FTFTf FFT FT 
fqF ffSTF t 

m 

fTSrfrTF 

FTFf 

[E p = mgh) 

J 

FfFF 

FTFf 

(E k = mv 2 /2) 

J 

E p + E k 

J 

4 

3 

2 

1 

Fpr t 

41 <*> doH< 





■ sf<<=h<rM 4 ^f^lT % fePj; g FiT FFT 
10 m s -2 cftfFFI 


fFFTT -^tfwr\ 

FfF F^rfcT f T^IcKF FFF Ftf ttFT 
eft FFT ‘^YcTT? F^T tq-c|K % 3RJTTTT T3TF(f 
’tF'HICl< u | % f^Rj >41 ch 1}FF FFt Ft FTFTI 
FFT FTF ^Tft TH^Rd t? 

11.3 ’3>T% 'Qnt 

FFT FF FF F^T Ft FT t FTTt FTTt t? FFT 
H^DH vio'Jii FTT TTFFtF FFT ^Hld< u l ■HRM FT t 
FRdl t? FfFFTFf (T[tz) "Ft <5TFf <F?HkK FRcl 
t, fFfFF Ft t FTTt FTTt tl FT^F ^t ft*F 
IsbFIFxrlN t FF^fl 

ithwchriiv _ rm6 

Ft F^t, FFT eftfFF A FFT B % FTt t 
iFFR chlPdyJ RTF eflfFF FlFt FiT F^FFFT 
FFTF tl FtFf TFt FT SloFF-FRRT FFF 
FRF FRt 'll FtFt 8 m Fit 4Rll| FFi Ff/Ft 
tl FTF cflfFF fTT Fit Fit FRt it A 15 s 
tcTT t FFT B 20 s tlFT tl 
Fc^Fi F^t FRT iFiFT FFT FTTt fehddl l|? 
fFRTT FFT F>l4 TTFTF t I FFlft A % F>l4 
FRt % feTF B FFft FtSTT FFiF TFRT tcTFTI 
fFRT F^ 4 fFT HF TRTF, FTF FTtfFF 1 s, 
it SlfFFi FF4 fFiFT? 


FFT ^TfFFWt oFfxfT fFTTt fFF fo; FTTt Ft 
3TtSTFfTF FTF FFTF ^ ^ FTF TTFTFT tl STftFT 
FlfFFFTTeft FTFF FTF FTfFFFTTFft FTFF Ft SltSTT 
Ft fFTTt FTFT FTt FTF TTFF "'jtt FTTT TTFTFT tl 
IF tfZTFTFFT FFT hWtF>R ^tt FTt FlfFF 
% Fit t FTF FTTt 'l l FF FTFFT % FtfFTTFT FTT 
3TTFTT FF t fFT t fFTFFt ttl t FTFl iRcjtd 
FT FTTt FTTt 'll FTfFF, fFRi F^ FTTt Fit FfF FTt 
HlMdl t, 3TF^ FTTt fFTFFt FftFFT FT tr t 
fFTFT FFTI FTfFF FTt FftFTFT FTT FFTTT — 
FTFf FRt FTt FT FT FTFf FFfFFF Fit FT FTt 
FTfFF FTFft tl FfF FTtf 3TfFFTFf (F^F)t TTFF 
■ft W FTFf FTTFT ■§■, Ft FTfFF FF FTF FfFT: 

FTfFF = FTFf/FFF 

n w 

FT p = —. (11.8) 

FTfFF FF FTFFT FTF ■§ FFT fTTFF FFtFT W 
tl (FF FTFFT RtFT FTF (1736 — 1819) % 
FFFTF t TIFT FFT tl) 1 FTF FTT 3 tRtFTf 1 (F^fe) 
Ft FTfFF t Ft 1 ftF>F t 1 ^FT FTFf FTTFT tl 
FF FT? Ft FTF FFTt t fFT FfF FTFf % FFFfF 
FTt FT 1 J s- 1 Ft Ft FTfFF 1 WFtFtl 
1 FTZ = 1 ^FT/t^F FT 1 W = 1 J s- 1 
FF FTFf TFTFTFTFT Ft F^F Ft Ft Rbcdhld 
(kW) F oFFF FTTF t 

lfFTFTtFTZ = 1000 FTZ 
1 kW = 1000 W FT 1000 J s" 1 
fFTTTt 3lfFFTFf (Ftt) Ft FTfFF FFF % 
FTF FFRT FFTFt tl FFFTT Ft t fFT FfFFTFf 
fFfFF FFF FdOcrll t fFfFF Ft t FTTt FTT 
FFTFT tl FTTtftTF tftFF FTfFF Ft FFFTFFT 
FTTFFF tl 3tFF FTfFF FTt FF ^FT FFFtF Ft 
Ff T5TFf Ft, ^RT feTF FF FFF t fFFlftd FTT 
FTFT FTT FF>t tl 


ch /4 rfSfT •Ji'lf 


173 


I 


r 





















^li^UI 11.7 g <rUjRh±lT fggg g( ggg 
gR 400 N t RgT Tgtt ^ 8111 ^ ^glf 
cT^T -cicsol tl gg RgT <rl-S=hl g>T gTg A 
Bit t ggT ^FRt g>T BI RT g>Rf gtt ^Jg 
gRt "4' cd-S=bl A, 20 s gg ggg c^ft t 
'delRt) el«=hl B, 50 s gg ggg ttcft 'll 
yc4=b crl-S=hl 'gRT °gg g>t gf dRtd gg 

HR^dH -^frf^nTi 


^T: 

(i) d-sgTl A gRI ©gg' git gf dRtd : 
el«=hl gg gR mg = 400 N 
fggllHd (i^) h=8m 
fggT ggT ggg t = 20 s 
*THlgRU| (ii.s)^, 

*lRtd P = fgrgT ggT gTPf/fcRTT ggT ggg 

mgh 

t 

400 N x 8 m 
= 20s 

= 160 W 

(11) d-sgTl B gJTT °gg gft gf dRtd: 
d-Sd-Tl gg gR mg = 400 N 
fggTTgg (dvdl^) h = 8 m 
fdgT ggT ggg t = 50 s 


4<*|$-0J| 11.8 50 kg ^hm gg gRT <n-S=bl 
RgT ■Hhld (gtgT) IT ^1-S<=h< 45 ■hIIc'mT 
9 st gtSdl tl gfg Mc4°b ■hI<sI git 4x41^ 
15 cm "Ft "eft <i'H 0 hl ^iRki gg MR°bdd 
gitRgO g gg HM 10 m s -2 dlRmJ 


IBT: 


cd-s4i gg gR 


mg = 50 kg x 10 m s~ 2 = 500 N 
45 gtfopTt gft ^RT -drdR 

h= 45 x 15/100 m = 6.75 m 
tf RFTT ggg t=9s 
ggtgRg(11.8)tt 

?lRtd P = fgTgT ggT gg4/fcggT ggT ggg 
= mgh 

~ ',W“ 

500 N x 6.75 m 


= 375 W 

<n-s4i gtt *iRki 375 wtl 



1 . yrfar 44 11? 

2. 1 wz ?il°M ilrwfw wtfwzi 

3. ^ eft 1000 j few 10 s f 

^7R qb<rt/ t/ $&<*>! yiPm t? 

4. 3^WT YTfWT Wt gfggfw chlf*m,l 


11.3.1 m ogMglfacb gRRFT 


_ mgh 

gTTggP = —j— 

400 N x 8 m 
= 50s 

= 64 W 

d-Sgil A gRT °gg g?t gf grfgg 160 W 
t ggT d’Scbl B gRT °gg gft gf gTfgg 
64 wtl 


gTT g^g ??fZT glggi t 3RC RF 
g?t g^ gf^gt gtt ^fgg ggt % fcTC; 3igfggRgg7 
ti igtfcTg; gg gg Rgr g^T grggr gggtg 
t gnt t f^rt Rgidlgii gsr (kw h) grgt ti 
1 kW h "t ggT dl<d4 t? gPT dlRm. ggR 
gRT Rgr ggftg t gt Rgr "TtgTg t 1000 J ^gt 
gggtg t RTTcft tl gfg RT ggftg grt RFTTgR gRT 
gt ggl gggtg t cit gF g^T Rtidlgld gZT 
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(1 kWh)3Rf RF F^Ftl FFT fcbdhlci 

FF (1 kWh) FRf Fit FF FTFT I Ft lkW% Rtvot 
FftcT Fit F^F Fl FFT 3 HfI j I FTfI F RF llltl 
1 kWh = 1 kWxl h 

= 1000 Wx 3600 s 
= 3600000 J 
FT 1 kWh = 3.6 x 10 6 J 
FFt' F, FFRT F FFT RTFFTTfFFi' FTFFTFT F 
RF Itl FTFlt FRf Fit FR: fFRTtFTZ FFT I 
RFF FTFct 'll FFIFRT % HlF, F^ Fltl I 
vS'-MHI Fit Ff fRJF FRf Fit ‘tjIff’ % FF If 
RFF FTFl fl FFT 1 FF M I 1 kWhl 

FFTTvRT 11.9 60 WFF FFT Iq^FFF ulcllll 
6Fl FFFtF fFRT FTFT "fl FFF 'g[RI F^ 
Iff I fi^ Fit Ff fr! Fit ‘ ^Rili ’ ff 
FfFFRH oblt^m.1 

FcF: 

fF^ FFF Fit FTfFF = 60 W 

= 0.06 kW 



FFFtF fFRT FFT FFF, t= 6h 
FFft = FTfFF x feRT FFT FFF 
= 0.06 kW x 6 h 
= 0.36 kWh 
= 0.36‘^fFF’ 

FFF gFT 0.36 ‘TjjFF’ Ft^tl 

fmTTZFrWT _ 11.17 

Rpt FT F, fFlJF FfFR I FFt fF?JF FfeT 
Fit rir^ft ^Rak,i 

R% FRrWt FF FRtFit F itFF =hlfai<l 
yRlfVl FTF: FFT FFf 6.30 F^ FTr FF 
FTFFTFT FfS Fit I 

R fFTFlFTclTF Fit FFTFF FF'’ TRTIF FFT 

Fitful 

• Iff % TTFF tFWTt ‘TjfFF’ RF Deft I? 
FF % TIFF fFTFFt r<jPld’ RF itcft I? 
3TF^ FOT Fit UI<ujW Fitful 
STF-t STIFTSt F Pl'Fi'f Pl°hlRrmJ 
Rpt ffF tT l!' Fit TJFFTT fRJF ^ FlHrlF) fFFT 

■ft’ Iff ff Ifftf) F FitfFFi 

(fFT^t fFFfF fRJF <5H<=h< u f) SKI RF Ift 
FT# fFsp FRf FF STIFTFIF Ft fFTFT FT 
■HF>dl ll RFf fFIF fFf^FT FFFTFFt % FTF 
FF^F FFT RFi RFtF % TTFFt Fit FTFftRJ 
FF fFTFI FI TTFTFI 'll) 


RbR) fF£ FF fFRT FFT FFFt, ^FT FF <rl J llF F^ FF7 % hRhi u I F FFT 
Fit fF^TT FFT% 'gJFT FR Fit Ff ^Ft % ^ FfFFlfFF FtFT 'll 

FiFt FF FTFFF FJef I 3F«lfcT 1 = 1 "^^JFF X 1 Ft^FI 

IfthI FF fFFRTFF FJR I Ft FFT 'gR 3FT fF^ FF tFRT FFT FF^f 
FJR ItFTI 

FfF Rtrol FFFJ I FF4 FTfI Fit SFfFT It eft FF FiFT FTFTI tFl FFll 
ll ^Ft FF FTFF1 FFt I "Ft FF! FF ll 
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• f=h "Hi dfdHM Pd-S "4 did % °hK u l ■dn'dP FtP J I Pel'll -do^lT °b$PP ill 


u ^F TP dfd^Plcd P=bRl m S\°ddM FfP FT^ ^ 7 TtcT3f FiFp ~^ rra)2 % 
d<Jd<. FP# ill 


• FT^ 1*^ <S'H c bl fTFfF 3TFFT 3i|t^Pl "4’ dRdtPd % °hK u l FTF F>Fp FtP 
ItfIfF FiFp FtF^P 'll ’’jaFt % cTeT Tp h^FTf FFT F3lf qf IdvRi m 
S°dHM FtP d’Kl, FtP J J,<?<Fld fTFfFF vio'Jli mgh 61 J il I 

• FiFf-TTOFT Pfff % sh^-hk ffiP ff <^ct<n q^ iff tP ^tR iff R 

■^Hld< u l FP ■Hdrdl ill $ , H 0 hl F Fp vied frl FtP FT ■H c hdl i| 3?pT F Fp Pddl^l I 
<F'Hld< u l % FF^ F 't='Hld< u l % d^FId^ ^|>Ff FrFp TTaF 3TFT TFFP ill 

• d^fd R vio'JiP t^f^FT ^hI "4 PFUFTF <Fdl "t; ^ItP - FfeTF ■dn'di, 
fTFfFF "STSlf, dr)c41<M FFp, d'HIdlddr FFf 3TTpFI IdvRl FTxJ FtP dld^ 
FFT fTFfFF dn^il3ff % did FtP d'H°hi 'Jed dlPd°b dn'df °b6ci ill 

• FrFp FtTR FtP FT fPP ^ifdd FtFPP ill ^ifdd FF SI Hlddr FTF 'll 
1 W = 1 J/s 

• l kw% ft TP q=F f£ R' ^tf if -grsrf Rbdlciici fzt (l kw h) 
% ddd<. fPfP ill 



sr&m 

1. fFR <idid«& PshdldretldT FtP ?FTF Tp Rfeq;i 3T c FfP FTFP FT^ FtP 
°dl<2dl % 3FFTT FT F^ FPf^ fFT FF*P FTFp Ft TFT f 3TFFT Flffl 

• TJFT F^ dKdld R ik TFP ill 

• d.di qR R SHHdl did ft qpffT dcsi <.<2ii ill 

• q^T fff fffPP (Iff fqcF) k ftfP fft tfP 'll 

• q^r ?R RPR Rf y=h^i TT^qq qfp yPshdi fP tfP fi 

• q=F F^q ^q qrp iqpq tft 'll 

• 3<dM % FT} Tj4 FtP ^q "Pp <J<2l Tt' 'tl 

• q=F qM-FTF qqq ffiP % dPd^d ti 

2 . q^ fqs qrp FTcfP ^ IRthI FTpq qr ^ftt ftft 'll ff q^ qq qr 
-dcidi ■§■ sfpr did<H ftfP qr sq pqrFT 'ti fqF % qq % qrTfqqr fft 
3rfqq Pd"^ d,°h fP glid'd P.< 2 ii qr frqq ■§! Ph-s qr j j,<?cd ftt ski Pdiddi 
FtfP Pfift qqT? 
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3. 1RT tzft RRR Belial tl FR RR>R t Ftt RTet R>Rf dRdefdl RoT R^fa 
dolfadj 

4. 20 kg ^oMHM RT eddd dledl dolf RerT %T Ro[ 5 m s _1 ft 2 m s _1 . 
r mRciRci RRtRTtiRRf^rafRriRiRRfRR RffRTRiR RttfRii 

5. 10 kg RTT 1R7 fRF tRT RT AfRj| R^ "RRT tl Fft B fRj| eTRT 

oTRTT RTRT tl Rft A RRT B Rtt idedl! RTett flRT S^feTR t eft fRF RT 
J JT>ed RRT 1TTT fRTRT RRT R>Ft Rod'll FtRT? 3TRt RRT Rot °dllsdl 
doIRlgl 

6. ^SRT RR ^ fRrft tt ^7 ffe -aft IfRfRR RTRf d J lldk R7R Fteft RTeft tl 
RRT RF "STSit RTTRR fddH RTT eiedddd doldl 'll doKR ddl^gl 

7. RR 3RR HI^R)d RRTT?t f eft R^R-R^lR 3 RTjrf ^dleUR ttft f? 

8. RR 3RR 3TRRt TRTt RTfRo RFTT RoT 1RT RFt -d£ld Rft R%RFTT RTFft 
t 3ffc Itedll ft SfTTRoerT Rt Rkt t eft RRT FR 37RTRT ff RTRf R>T 
RRldldl u l FtcTT t? 3RR3o HTT °RR Rot Rf RTRf RoFT Reft "RT^t t? 

9. RvhI RT "4 1RT RFtt R RiRf Rft 250 °RR if I RF RTFf 

tf fRTeTRt Ftnt? 

10. 40 kg s^cdHM RTT Rdo tRF RTeft "ft 5 m Rot tvdlf RRT <Scildl "RTRT 'll 
FRRft ffRfeTR RTRf fRTRRt t? RfR fRF RTf TJRR RR 3 fRRt fRRT RTR 
eft RR fRF RtRT 3R?} TTTtt RT t RTT RRR ^■Hdol RfcTR RiRf RTF 
RffRTRR RftfRRI [g = 10 ms 2 ) 

11. 1®Rt % Rift 3TR ^Rlt H iRTTTt RRRF RT 1T>eR RRT1RI idoddl RoFt 
fRTRT Rigdl? 3dH'-l RtR Rot d^O'Hdd RRTFRI 

12. RRT M ftf^ Ri; RFT^ RT^ IRoRt Rt RRT Rot 3RjqftRfeT "4, ^^dol 
fR^RFR Ft ■Hdodl "t? RtfRRI FR R^R ^ RT^ "4 31R^ fRRt RRT 
R^RTRRtt ft fRRR-fRR^f RotfRRI 

13. Rttf RI^T ^ % RRo RgR Rot 3RT^ ftR RT 30 iRRR RRo TFRI 
■f sfR RRT ^TTcTT 'll RRT RR^ RoFt fRTRT RT RFt? 31R^ RRT RvT 
dcfoR'dd RRTF1I 

14. 1RT fq^-FtRT (Ri^RRT) Rot RtfRR RTfRR 1500 W 'tl 10 Rt RF 
(doddl RTRf RRRtR RofRT? 

15. RR FR tRTTTt TTTPT died do % died do Rft 1RT Rfk ^ RTRiT ?$1-Set t - Rt 

RF RtRFT RoTt RTRRT tl ^tt RT^ RTRt RffReftt Rft RRf RoTt H 
RiRf TTT^TR % IddH RvT TR^ dolf^lgl died do TTRR R^RTR^ IdTIH 

chi4 7T2TT 177 
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31FTFT k FFt 37T : FTFT %? 3FTF: fTTFff FTFf FF FFT I^TT %? FFT FF 
"STSif TTT3FF fo<qn FF <J<rcl'fcM t? 

16. m s^oMHM FF F^T fFF F^o fFFF ^F uk -■ iRl^Plcrl ill IFF FT food'll 
FF^f FTTFT -dlfok, foo FF folTIH 31FTFT "4 3F "FTF;? 

17. 1500 kg M Fot °hK Fot "Ft 60 km/h% ^F Tt FFT TFt "f, ttFvt 
% fcrTF; fFFj; FF; FFk FF FftFTFIF dolfouO 

18. fFR F "tt yfodo fTFfcT "4 mF^TFTF % F^o IFF FT F^o FFT FW T TFT 
ill fFTFTFF Fot iFFTT fIfFF k ^ F>t 3TtT "t Ft F^T FT^ elk Tt 
FFf^TF FTt Ff tl fFFf FTt ^TH^cfo) ^feF; 3ffT FFT^Tr % fooFT TRF 
FFk FFWTFT t, FFTcFFT t FT FJjF ill 

A -► H3-► H3-* 

19. TltFt FTFFt il foo fFTTlt FRJ FT TFFF "?£F Ft 7TFFTT il FT^ FTT FT Fof 
FFT FF^t FoT Tt Ft I FFT 3FF FTTTt TTFFF "t? FFTfF FFt? 

20. FTT ^foddT, fol'fo Fc^Fo Fot ^ifod 500 wt 10 FF FFT FFFtF fo FTTf 
FTFt 'll FF% FTF °FF Fot Ff kW h k nffoofold dolfouO 

21. ^°K1 TFF jk tFTFT g°h fofo 3FTF: FTFt FFT FT FFo FTFT ill 

FTTFot FfeFF FTFt FF FFT FtFT t? 


n 
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